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ROAD VEHICLE PROVIDED WITH A two radiators , which face one another and are inclined so as 
COOLING SYSTEM WITH “ V ” -SHAPED to form , together , a “ V ” -shaped structure . 

DUAL RADIATOR 
DESCRIPTION OF THE INVENTION 

CROSS - REFERENCE TO RELATED 
APPLICATIONS The object of the invention is to provide a road vehicle 

provided with a cooling system , which allows the vehicle to 
This Patent application claims priority from Italian Patent effectively and efficiently dispose of a large quantity of heat , 

Application No. 102018000006210 filed on Jun . 11 , 2018 , though having small dimensions . 
the entire disclosure of which is incorporated herein by According to the invention , there is provided a road 
reference . vehicle provided with a cooling system according to the 

appended claims . 
TECHNICAL FIELD The appended claims describe preferred embodiments of 

the invention and form an integral part of the description . 
The invention relates to a road vehicle provided with a 

cooling system . BRIEF DESCRIPTION OF THE DRAWINGS 

10 

15 

20 

PRIOR ART The invention will now be described with reference to the 
accompanying drawings , which show some non - limiting 

The cooling system of a road vehicle fulfils the function embodiments thereof , wherein : 
of cooling down the engine ( which can be an internal FIG . 1 is a schematic , plan view of a road vehicle 
combustion heat engine and / or and electric motor ) releasing provided with a cooling system and manufactured according 
heat to the outside ( namely , to the atmosphere ) . to the invention ; 

The cooling system of a road vehicle comprises a cooling 25 FIG . 2 is a schematic view , on a larger scale , of a front 
circuit where a cooling liquid ( typically water with the portion of the road vehicle of FIG . 1 , highlighting two 
addition of anti - freeze and anti - corrosion agents ) flows ; the water - air heat exchangers of the cooling system , and 
cooling circuit normally extends inside the engine ( namely , FIGS . 3 , 4 and 5 are three different schematic , perspective 
part of the cooling circuit is obtained inside the engine so as views of a water - air heat exchanger of FIG . 2 . 
to directly remove the heat produced by the engine ) . The 30 
cooling system comprises a circulation pump , which nor PREFERRED EMBODIMENTS OF THE 
mally is directly operated by the engine and causes the INVENTION 
cooling liquid to flow . Finally , the cooling system comprises 
at least one radiator , which is hit by a flow of air when the In FIG . 1 , number 1 indicates , as a whole , a road vehicle 
road vehicle moves and in which the cooling liquid releases 35 provided with two front wheels 2 and with two rear drive 
heat to the outside ( namely , the radiator is water - air heat wheels 3 , which receive the torque from an engine 4 
exchanger designed to cause the cooling liquid coming from ( internal combustion heat engine and / or electric motor ) 
the engine to cool down ) . Generally speaking , a radiator arranged in a front position ( though , alternatively , it could 
used in road vehicles consist of a grid of small tubes ( where also be arranged in a central or rear position ) . 
the cooling liquid flows ) alternated with fins , which , by 40 The road vehicle 1 comprises a cooling system 5 , which 
effectively releasing the heat of the liquid to the external air is coupled to the engine 4 and fulfils the task of cooling 
current flowing through , if necessary with the help of a fan , down the engine 4 ( namely , of removing the heat generated 
allow for a quick reduction of the temperature of the cooling by the engine 4 during its operation ) 
liquid flow . The cooling system 5 comprises a cooling circuit 6 where 
When the power generated by the engine ( internal com- 45 a cooling liquid ( typically water with the addition of anti 

bustion heat engine and / or electric motor ) of the road freeze and anti - corrosion agents ) flows ; the cooling circuit 6 
vehicle increases , the heat produced by the engine at full normally extends inside the engine 4 ( namely , part of the 
load increases as well and , hence , the ability of the radiator cooling circuit 6 is obtained inside the engine 4 so as to 
of the cooling system to dispose of the heat must increase directly remove the heat produced by the engine 4 ) . The 
accordingly . In order to increase the ability of the radiator of 50 cooling circuit 6 comprises a circulation pump 7 , which 
the cooling system to dispose of the heat , the total heat normally is directly operated by the engine 4 and causes the 
exchange surface must be increased , which means that the cooling liquid to flow . Finally , the cooling system 5 com 
complexity of the geometry of the radiator must be increased prises four air radiators 8 with the shape of a parallelepiped , 
( even though manufacturers have already reached limits that each of which is connected to the cooling circuit 6 so as to 
can hardly be exceeded ) , the number of radiators must be 55 be flown through by the cooling liquid and is hit by an air 
increased and / or the size of the radiators must be increased . flow when the road vehicle 1 is moving ; in this way , each 
However , the aerodynamic needs of modern road vehicles radiator 8 is suited to transfer heat from the cooling liquid to 
combined with need to accommodate , in the road vehicle , an the external air , which means that , in each radiator 8 , the 
ever increasing number of components make it very hard to cooling liquid releases heat to the outside ( hence , each 
find a suitable space capable of housing different large - sized 60 radiator 8 is a water - air heat exchanger designed to cause the 
radiators . cooling liquid coming from the engine 4 to cool down ) . 

Patent applications DE19937604A1 and EP0318885A2 Generally speaking , each radiator 8 consist of a grid of 
describe a cooling system for a work vehicle provided with small tubes ( where the cooling liquid flows ) alternated with 
two radiators , which face one another and are inclined so as fins , which , by effectively releasing the heat of the liquid to 
to form , together , a “ V ” -shaped structure . 65 the external air current flowing through , if necessary with 

Patent applications JPHO274483A and JPS628879A the help of a fan , allow for a quick reduction of the 
describe a cooling system for a motorcycle provided with temperature of the cooling liquid flow . 
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The four radiators 8 are divided into two “ V ” -shaped duct 16 , which receives air from an outlet surface 14 of each 
structures 9 , which are arranged on the right side of the road radiator 8 and conveys air towards the outside of the road 
vehicle 1 ( in front of a fender of the right front wheel 2 ) and vehicle 1. In the variant shown in FIGS . 2 and 5 , in each 
on the left side of the road vehicle 1 ( in front of a fender of “ V ” -shaped structure 9 , there are two outlet ducts 16 , which 
the left front wheel 2 ) , respectively . In other words , each 5 are separate and isolated from one another and each receive 
“ V ” -shaped structure 9 is arranged in a front of a front wheel air from an outlet surface 14 of a corresponding radiator 8 
2 , namely in front of the fender of the front wheel 2 . and convey air towards the outside of the road vehicle 1 . 

In each “ V ” -shaped structure 9 , the two corresponding In the embodiment shown in FIG . 3 , in each “ V ” -shaped 
radiators 8 are contiguous to one another , so that an end of structure 9 , the outlet duct 16 leads into an outlet opening 17 
a radiator 8 is close to an end of the other radiator 8 ; 10 made through a front hood and arranged above a fender of 
furthermore , in each “ V ” -shaped structure 9 , the two corre- a front wheel 2 . 
sponding radiators 8 face one another and are inclined so as According to a different embodiment , in each “ V ” -shaped 
to form , between them , an acute angle ( of approximately 40 ° structure 9 , the outlet duct 16 leads into an outlet opening 17 
in the non - limiting embodiment shown in the accompanying made through a fender of a front wheel 2 and arranged in 
figures ) and so as to build , together , the “ V ” -shaped struc- 15 front of the front wheel 2 . 
ture 9. In other words , in each “ V ” -shaped structure 9 , the According to a further embodiment , in each “ V ” -shaped 
ends of the two radiators 8 are close to one another ( basically structure 9 , the outlet duct 16 leads into an outlet opening 17 
in contact with one another ) so as to define the vertex of the made through a side of the body and arranged in front of a 
“ V ” -shaped structure 9 and the two radiators 8 are inclined fender of a front wheel 2 . 
relative to one another so as to diverge . According to FIGS . 4 and 5 , each radiator 8 can be 

According to a preferred , though non - binding embodi- provided with an electrically controlled cooling fan 18 , 
ment shown in FIGS . 2-5 , in each “ V ” -shaped structure 9 , which is operated so as to force the circulation of air through 
two ends of the radiators 8 are mechanically constrained to the radiator 8 ( typically when the road vehicle 1 is standing 
one another by means of a connection element 10 interposed still or is moving at a very low speed ) . 
between the two radiators 8 . It should be pointed out that , according to other embodi 

According to a preferred , though non - binding embodi- ments which are not shown herein , there could be one single 
ment , in each “ V ” -shaped structure 9 , the two radiators 8 are “ V ” -shaped structure 9 ( hence , only two radiators 8 in total ) , 
hydraulically connected to one another so that the two which can be arranged at the centre ( hence , maintaining a 
radiators 8 have one single common inlet 11 ( shown in FIG . longitudinal symmetry ) or on the side ( hence , being longi 
1 ) for the cooling liquid to be cooled down and one single 30 tudinally asymmetrical ) . 
common outlet 12 for the cooling liquid cooled down . The In the embodiment shown in the accompanying figures , 
hydraulic connections between the two radiators 8 of each the cooling system 5 is connected to the engine 4 so as to 
“ V ” -shaped structure 9 are inserted inside the corresponding cool down the engine 4. According to other embodiments 
connection element 10 ; as a consequence , in each “ V ”- which are not shown herein , the cooling system 5 is con 
shaped structure 9 , the two radiators 8 are hydraulically 35 nected to other elements of the road vehicle 1 different the 
connected to one another in the area of the respective ends engine 4 ( for example , a transmission or an air conditioning 
close to one another , which are arranged in the area of the system ) . 
vertex of the “ V ” -shaped structure 9 . The embodiments described herein can be combined with 

According to FIG . 2 , the two “ V ” -shaped structures 9 are one another , without for this reason going beyond the scope 
oriented so as to place their vertex at the front , namely 40 of protection of the invention . 
towards the front part of the road vehicle 1. As a conse- The road vehicle 1 described above has numerous advan 
quence , in each “ V ” -shaped structure 9 , each radiator 8 has tages . 
an air inlet surface 13 , which faces away from the other First of all , the radiators 8 of the cooling system 5 
radiator 8 , and an air outlet surface 14 , which is opposite the described above allow the vehicle to effectively and effi 
inlet surface 13 and faces the other radiator 8. In other 45 ciently dispose of a large quantity of heat , though having , as 
words , in each “ V ” -shaped structure 9 , air flows into the a whole , small dimensions thanks to the V shape of the two 
radiators 8 from the outside and flows out of the radiators 8 structures 9 and also thanks to the arrangement of the two 
from the inside . structures 9 inside the road vehicle 1 . 

According to a different embodiment which is not shown Furthermore , the cooling system 5 of the road vehicle 1 
herein , the two “ V ” -shaped structures 9 are oriented so as to 50 described above is easy and economic to be manufactured as 
place their vertex at the back , namely towards the rear part it uses known ( commercial ) components , which are re 
of the road vehicle 1. As a consequence , in each “ V ” -shaped arranged in an innovative manner in order to reduce the 
structure 9 , each radiator 8 has an air outlet surface 14 , space taken up , thus allowing for an innovative positioning 
which faces away from the other radiator 8 , and an air inlet inside the road vehicle 1 . 
surface 13 , which is opposite the outlet surface 14 and faces 55 
the other radiator 8. In other words , in each “ V ” -shaped LIST OF THE REFERENCE NUMBERS OF THE 
structure 9 , air flows into the radiators 8 from the inside and FIGURES 
flows out of the radiators 8 from the outside . 

According to FIGS . 2 , 3 and 4 , in each “ V ” -shaped 1 road vehicle 
structure 9 , there are two inlet ducts 15 , which are separate 60 2 front wheels 
and isolated from one another and each convey air towards 3 rear wheels 
an inlet surface 13 of a corresponding radiator 8. Each inlet 4 engine 
duct 15 is shaped so as to direct the air in such a way that 5 cooling system 
it perpendicularly hits , as much as possible , the air inlet 6 cooling circuit 
surface 13 of the corresponding radiator 8 . 7 circulation pump 

In the embodiment shown in FIGS . 3 and 4 , in each 8 radiators 
“ V ” -shaped structure 9 , there is one single common outlet 9 structure 

65 
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10 connection element from one another and each convey air towards the air 
11 inlet inlet surface ( 13 ) of the respective first radiator ( 8 ) ; 
12 outlet wherein the second “ V ” -shaped structure ( 9 ) comprises 
13 inlet surface two second inlet ducts ( 15 ) , which are separate and 
14 outlet surface isolated from one another and each convey air towards 
15 inlet duct the air inlet surface ( 13 ) of the respective second 
16 outlet duct radiator ( 8 ) ; 
17 outlet opening wherein the first “ V ” -shaped structure ( 9 ) further com 
18 cooling fan prises one single common outlet duct ( 16 ) , which 
The invention claimed is : receives air from the air outlet surface ( 14 ) of each of 
1. A road vehicle ( 1 ) comprising : the two first radiators ( 8 ) and conveys air towards the 
two front wheels ( 2 ) ; external environment outside of the road vehicle ( 1 ) ; 
two rear wheels ( 3 ) ; wherein the second “ V ” -shaped structure ( 9 ) further com 
an engine ( 4 ) , which transmits a motion to either the two prises one single common outlet duct ( 16 ) , which 

front wheels ( 2 ) or the two rear wheels ( 3 ) ; and receives air from the air outlet surface ( 14 ) of each of 
a cooling system ( 5 ) , which is connected to the engine and the two second radiators ( 8 ) and conveys air towards 

comprises : a cooling circuit ( 6 ) where a cooling liquid the external environment outside of the road vehicle 
flows ; and two and only two first radiators ( 8 ) making ( 1 ) ; 
up , together , a first “ V ” -shaped structure ( 9 ) arranged wherein in the first “ V ” -shaped structure ( 9 ) , the two first 
on a right side of the road vehicle ( 1 ) ; and two and only 20 radiators ( 8 ) are arranged vertically relative to ground 
two second radiators ( 8 ) making up , together , a second so that the first air inlet surfaces and the first air outlet 
“ V ” -shaped structure ( 9 ) arranged on a left side of the surfaces extend in a vertical direction ; 
road vehicle ( 1 ) and at a given distance greater than wherein in the second “ V ” -shaped structure ( 9 ) , the two 
zero from the first “ V ” -shaped structure ( 9 ) ; second radiators ( 8 ) are arranged vertically relative to 

wherein the first “ V ” -shaped structure ( 9 ) comprises the 25 ground so that the second air inlet surfaces and the 
two first radiators ( 8 ) without any further radiator second air outlet surfaces extend in the vertical direc 
contacting the two first radiators ( 8 ) , and the second tion ; 
“ V ” -shaped structure ( 9 ) comprises the two second wherein in the first “ V ” -shaped structure ( 9 ) , two ends of 
radiators ( 8 ) without any further radiator contacting the the two first radiators ( 8 ) are mechanically constrained 
two second radiators ( 8 ) ; to one another by means of a connection element ( 10 ) , 

wherein the two first and the two second radiators ( 8 ) are which is interposed between the two first second radia 
connected to the cooling circuit ( 6 ) and designed to tors ( 8 ) and is arranged vertically relative to ground 
transfer heat from the cooling liquid to an external having a length extending in the vertical direction ; and 
environment , wherein each of the two first and two wherein in the second “ V ” -shaped structure ( 9 ) , two ends 
second radiators ( 8 ) has a parallelepiped shape ; of the two second radiators ( 8 ) are mechanically con 

wherein , in the first “ V ” -shaped structures ( 9 ) , the two strained to one another by means of a connection 
first radiators ( 8 ) are contiguous to one another , so that element ( 10 ) , which is interposed between the two 
an end of a selected one of the two first radiators ( 8 ) is second radiators ( 8 ) and is arranged vertically relative 
close to a respective end of the other one of the two first to ground having a length extending in the vertical 
radiators ( 8 ) ; direction . 

wherein , in the second “ V ” -shaped structure ( 9 ) , the two 2. The road vehicle ( 1 ) according to claim 1 , wherein , in 
second radiators ( 8 ) are contiguous to one another , so the first “ V ” -shaped structure ( 9 ) , there is at least one 
that an end of a selected one of the two second radiators common first outlet duct ( 16 ) , which receives air from the 
( 8 ) is close to a respective end of the other one of the first inlet surface ( 13 ) of a selected one of the first radiators 
two second radiators ( 8 ) ; 45 ( 8 ) and conveys air towards the outside of the road vehicle 

wherein the two first radiators ( 8 ) face one another and are 
inclined so as to form , between them , an acute angle in the second “ V ” -shaped structure ( 9 ) , there is at least 
and so as to create , together , the first “ V ” -shaped one second common outlet duct ( 16 ) , which receives 
structure ( 9 ) ; air from the second inlet surface ( 13 ) of a selected one 

wherein the two second radiators ( 8 ) face one another and 50 of the second radiators ( 8 ) and conveys air towards the 
are inclined so as to form , between them , an acute angle outside of the road vehicle ( 1 ) . 
and so as to create , together , the second “ V ” -shaped 3. The road vehicle ( 1 ) according to claim 2 , wherein each 
structure ( 9 ) , common outlet duct ( 16 ) leads into an outlet opening ( 17 ) 

wherein each of the two first radiators ( 8 ) has a first air arranged above a fender of a front wheel ( 2 ) . 
inlet surface ( 13 ) and a first air outlet surface ( 14 ) , 55 4. The road vehicle ( 1 ) according to claim 1 , wherein each 
wherein the first air inlet surfaces face away from each of the first and second “ V ” -shaped structures ( 9 ) is arranged 
other within the first “ V ” -shaped structure ( 9 ) , and in front of a front wheel ( 2 ) . 
wherein the first air outlet surfaces face each other 5. The road vehicle ( 1 ) according to claim 1 , wherein : in 
within the first “ V ” -shaped structure ( 9 ) , the first “ V ” -shaped structure ( 9 ) , an end of one of the two 

wherein each of the two second radiators ( 8 ) has a second 60 first radiators ( 8 ) is mechanically constrained to another end 
air inlet surface ( 13 ) and a second air outlet surface of the other one of the two first radiators ( 8 ) ; and 
( 14 ) , wherein the second air inlet surfaces face away in the second “ V ” -shaped structure ( 9 ) , an end of one of 
from each other within the second “ V ” -shaped structure the two second radiators ( 8 ) is mechanically con 
( 9 ) , and wherein the second air outlet surfaces ( 14 ) face strained to another end of the other one of the two 
each other within the second “ V ” -shaped structure ( 9 ) 65 second radiators ( 8 ) . 

wherein the first “ V ” -shaped structure ( 9 ) comprises two 6. The road vehicle ( 1 ) according to claim 1 , wherein : in 
first inlet ducts ( 15 ) , which are separate and isolated the first “ V ” -shaped structure ( 9 ) , the two first radiators ( 8 ) 

35 
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( 1 ) ; and 
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7 
are hydraulically connected to one another so that the two 
first radiators ( 8 ) have one single first common inlet ( 11 ) for 
the cooling liquid to be cooled down and one single first 
common outlet ( 12 ) for the cooling liquid cooled down ; and 

in the second “ V ” -shaped structure ( 9 ) , the two second 5 
radiators ( 8 ) are hydraulically connected to one another 
so that the two second radiators ( 8 ) have one single 
second common inlet ( 11 ) for the cooling liquid to be 
cooled down and one single second common outlet ( 12 ) 
for the cooling liquid cooled down . 

7. The road vehicle ( 1 ) according to claim 1 , wherein : in 
the first “ V ” -shaped structure ( 9 ) , the two first radiators ( 8 ) 
are hydraulically connected to one another at a vertex of the 
respective first “ V ” -shaped structure ( 9 ) ; and 

in the second “ V ” -shaped structure ( 9 ) , the two second 15 
radiators ( 8 ) are hydraulically connected to one another 
at a vertex of the respective second “ V ” -shaped struc 
ture ( 9 ) . 
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